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BbiHBJieHHe 6oppejiHH npoBe^eHo KaK b KJieurax Ixodes persulcatus , oTjioBJieHHbix 
c pacTHTejibHocTH Ha (j)Jiar, Tax h chhtmx c Jiro^eii, oOpaTMBmnxcfl 3a noMombio b nyHKT 
BaKUMHOnpO(J)HJiaKTHKH, paCnOJ10>KeHHbIH B HOBOCuOupCKOM HayHHOM UeHTpe CO PAH 
(HHH, CO PAH). M30JiauHeii 6oppejiHH Ha HCKyccTBeHHyro nuTaTejibHyro cpe^y noxa- 
3aHo, hto Ha TeppuTopHH HHH, BbiHBJiHiOTCH KaK OoppejiHM B. garinii, B. afzelii , TaK h 
B. miyamotoi. Ojxhzko H30JiaTbi B. miyamotoi He coxpaHjnoT choco6hocth k pocTy npu no- 
cjie^yromeM KyjibTHBHpoBaHHH. npu npoBe^eHUH nH,P b o6pa3uax KJiemeH KaK oTjioBJieH- 
hmx Ha (J)jiar, TaK h CHHTbix c Jiro^eH, BbiflBjieHa ^HK Tex >Ke 3 bh^ob OoppejiHH. HaH6ojiee 
qacTO ^ereKTHpoBaHa ^HK B. garinii , pe>Ke B. afzelii h HaHMeHbinee hhcjio nojiomiTejib- 
hmx npo6 noKa3aHO B. miyamotoi. B o6pa3uax KJiemeH, OTjioBJieHHbix Ha cjmar ,/}HK, 
B. garinii BbiflBJieHa b 38.6 %, B. afzelii — 9.9 h B. miyamotoi — Ha 3.9 % npo6. npu npo- 
Be^eHHH nH,P b o6pa3uax KJiemeH, chhtmx c JiKmeii, OTMeneHO MeHbmee hhcjio nojiomi- 
TeubHbix npo6. Tax, flHK B. garinii BbiHBJieHa b cpeaHeM b 24.2 %, B. afzelii — 6.9 h 
B. miyamotoi — 5.6 %. noKa3aHO o^HOBpeMeHHoe npncyTCTBHe JfH K jxsyx bh^ob 6oppe- 
jihh b o^hom Kjieme, npuneM ^HK B. miyamotoi ^eTeKTupoBaHa name o^HOBpeMeHHO c 
flHK B. garinii. 

Kmoueebie cjioea : Borrelia burgdorferi sensu lato, Borrelia miyamotoi , Tae>KHbiH KJiem. 


HoBOCH6HpcKa5i o6ji. pacnojio>KeHa Ha roro-BOCTOKe 3ana^HO-CH6HpcKOH 
paBHHHbl, 1 1 % TeppHTOpHH o6jiaCTH 3aHHMaiOT JlCCa. H0B0Ch6hPCKHM HayHHBIH 
iteHTp CnGnpcKoro otacjichh^ Pocchhckoh aKa^eMHH HayK (HHLJ CO PAH) 
nocTpoeH b 1960-x ro/mx b mbcchbc 6epe30B0-C0CH0Bbix jiccob, bxoaaiuhx b 
CHCTCMy npHo6cKHX jieHTOHHbix 6opoB (npnpoAa..., 2007). HH14 CO PAH ab- 
jiaeTCfl panoHOM HoBOCHOnpcKa h pacnojiaraeTCfl b 25 km k iory ot ueHTpa ro- 
po/m Ha 6epery 06h, okojio 25 % TeppHTOpHH HayHHoro LjeHTpa 3aH5iTO cocho- 
bbim 6opoM h cocHOBO-6epe30BbiM CMeiiiaHHbiM jiecoM (TIpHpoAa..., 2007). 
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Ha TeppHTopHH Hoboch6hpckoh o6ji. ochobhoc 3nH,zjeMHOJiorHHecxoe 3Ha- 
neHHe cpe^H npupo^HO-onaroBbix hh^ckizhh, nepeHOCHMbix xnemaMH, 3aHH- 
MaiOT KjiemeBOH 3Hije4>ajiHT h hkco^obbih xjiemeBoii 6oppejino3 (HKB) (Hepy- 
cajiHMCKHH, 2001). HKB — HH4>exunoHHoe npupo^HO-onaroBoe 3a6ojieBaHne, 
BBi3BiBaeMoe cnnpoxeTaMH po^a Borrelia , nepeHOCHnxaMH xoTopbix flBjnnoTCfl 
HKCO^OBBie KJiemH (KopeH6epr h ap., 2002). Ha coBpeMeHHOM 3Tane HKB ot- 
HOCHTCfl K HanOonee paCnpOCTpaHCHHBIM HH^eKUHHM C TpaHCMHCCHBHbIM Me- 
xaHH3MOM nepe^aHH. B xoMnnexce Borrelia burgdorferi sensu lato (s. 1.) naTO- 
reHHOCTb jxnn nenoBexa ,zi;oxa3aHa rjik 4 bh^ob: Borrelia afzelii , Borrelia gari- 
nii , Borrelia burgdorferi sensu stricto (s. s.) w Borrelia spielmanii (Pistic et al., 
1997; Richter etal., 2006). 

B Hoboch6hpckoh o6ji. ochobhbim nepeHocHHxoM HKB hbjihctch Tae>XHbiH 
xnem Ixodes persulcatus (Schulze, 1930), apeajioM o6HTaHUH KOToporo abjui- 
iotca XBOHHBie, JiHCTBeHHBie h cMeuiaHHbie Jieca. B 1997 r. npn h30jhiuhh enn- 
poxeT ot Tae>KHbix xnemen ycTaHOBJieH bh^oboh cocTaB 6oppejiuu, UHpxyjin- 
pyiomnx Ha TeppHTopHH Hoboch6hpckoh o6ji., BbiHBJieHbi BH^bi B. afzelii w 
B. garinii (Postic et al., 1997). no3>xe noKa3aHO, hto bh^ B. garinii npe^CTaB- 
JieH xmyMfl reHeTHHecKHMH no^rpynnaMH 20047 h NT29, a bh^ B. afzelii no,zj- 
rpynnaMH NT28 h VS461 (KopeH6epr h ^p., 2002; (Pomchko h ^p., 2006). no 
oueHKaM, npoBe^eHHbiM pa3HbiMH MCTO^aMH, ypoBeHb HH^nunpoBaHH^ /. per¬ 
sulcatus 6oppejiwiMH KOMnneKca B. burgdorferi s. 1. cocTaBJi^eT 38—45 % 
(06epT h ^p., 2001; cpOMeHKO h ^p., 2006; Py^axoBa h jxp., 2007). Homhmo 
6oppenHH KOMnnexca B. burgdorferi s. 1. b TaoxHbix xnemax, OTJiOBJieHHbix 
b peKpeaunoHHOH 30He HHU,, BbiflBJieHbi 6oppejiHH Borrelia miyamotoi (CBo- 
MeHKO, 2008; Fomenko et al., 2008). Bh^ B. miyamotoi BnepBbie H30JinpoBaH b 
1995 r. b FInoHHH ot KJiemeh 1 - persulcatus , no3>xe OTHeceH k rpynne xneme- 
bbix B03BpaTHbix Jiuxopa^OK (tick-born relapsing fever, TBRF, KBJI) po^a Bor¬ 
relia f, ceM. Spirochaetaceae (Fukunaga et al., 1995). /JaHHbie o naToreHHOCTH 
^aHHoro BH^a 6oppenHH b HacTO^mee BpeMfl He nojiyneHbi, o^Haxo noxa3aHO, 
hto /JHK B. miyamotoi BbnrajieHa b xpoBH 6onbHbix c octpbimh jinxopa^OHHbi- 
mh 3a6oneBaHH^MH, pa3BHBHJHMHC5i nocne npncacbiBaHH^ Tae>KHbix xjiemeii 
(KojiHCHHKOBa h ,zjp., 2010; cPomchxo h jjp., 2010). 

B HacTOflmee BpeMfl cpe^HHH ypoBeHb 3a6oneBaeMOCTH HKB b Pocchh 
cocTaBjweT okojio 6—7 tbic. cjiynaeB b tor. Ch6hpckhh 4>e£epajibHbiH oxpyr 
3aHHMaeT TpeTbe mccto no 3a6ojieBaeMOCTH HKB cpe^n pernoHOB Pocchh 
(Py^axoBa h ^p., 2007). /fnamocTuxa HKB hbjihctc^ axTyajibHon h cepbe3HOH 
npo6jieMon cobpcmchhoh onn^eMHOJiorHH, Tax xax b 6ojibHiHHCTBe cjiynaeB 
3apa>xeHHe 6oppejin^MH He hmcct BbipanceHHbix xjihhhhccxhx npu3HaxoB, 
h, xax cjie^cTBHe, npoTHBoSaxTepuajibHa*! Tepanmi hc Ha3HanaeTCH. npn pa3- 
bhthh 3a6oneBaHHH cnupoxe™ .zjHCCCMHHHpyiOT no xpoBOTOxy b txbhh, hto 
CTaHOBHTCfl npHHHHon mhothx opraHHbix nopa>xeHHH, b ^ajibHeiimeM 3a6o- 
neBaHHe motkct nepexo^HTb b xpoHHHecxyio CTa^Hio (Jlecmix, 1999). no3TOMy 
oneHb 6ojibmoe 3HaneHHe hmcct paHmni w 34>4 )eK ™ BHa fl /tnarHOcraxa HKB. 

B CBA3H C 3THM UCJIbK) ^aHHOH pa 60 TbI 6bIJIH ^eTCXUHH H CpaBHHTCJlbHblH 
aHanH3 Bbi^BneHH^ 6oppenHH xax b xnemax, OTJiOBJieHHbix c pacTHTenbHOCTH 
Ha 4^ar, Tax w b xneu^ax, chotbix c mo^eH. 
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MATEPMAJ1 M METO^HKA 


Otjiob HMaro Tae>KHoro Kjiema /. persulcatus (1471 oco6b) npoBe^eH b 
jieconapKOBofl 30He HHH CO PAH (AKa^eMropo^OK) b pa^nyce 5 km. J^ouoji- 
HHTeuBHO otjiob npoBe,zjeH b noiiMe p. LUa^pnxa (10 km k ioro-BocTOKy). Eno- 
Ton 1 (ropo^CKofl 6noTon) npe^CTaBjieH 6epe30BbiM jiecoM c npuMectio ocHHbi 

H 3apOCJI^MH KyCTapHHKOB. EnOTOn 2 - nOHMa p. 3bipHHKa, 3apOCJIH HBOBbIX H 

nepeMyxoBbix KycTOB c npHMecbio 6epe3bi n ockhw. EnoTon 3 — mcjikojihct- 
BeHHbiH 6epe30Bbiii nee c npHMecbio cochw, Ha oT^ejibHbix ynacTKax 6epe30- 
Bo-ocHHOBbiH jiec. EnoTon 4 — cocHOBbin jiec c He3HanHTejibHOH npHMecbio 
6epe3bi, MecTaMH 3apocjin KycTapHHKa (HBa, nepeMyxa h KpyuiHHa). EnoTon 
5 — noHMa p. LUa^pHxa, 3apocjiH KycTapHHKa (HBa h nepcMyxa) c npHMecbio 
6epe3bi h ocHHbi. 

Tae>KHbie KJiemn B. burgdorferi (1908), CHflTbie c jno^en, 6buin coOpaHbi b 
nyHKTe BaKaHHonpoc[)HjiaKTHKH «Abtohomhoh HeKOMMepnecKOH opraHH3aii,HH 
UeHTp HOBbIX Me^HUHHCKHX TeXHOJIOTHH B AK^JXQMTOpOJXKQ» (AHO H,HMT) 
b 2007—2009 rr. npn aHajiH3e reorpac[)HHecKoro pacnpe^ejieHHH MecT, b ko- 
Topbix npoH3omjio npucacbiBaHHe Tae>KHoro Kjiema, BbmejieHbi cjie^yiomne 
TeppnTopnajibHbie e^HHnijbi: HHH — HaynHbin ijeHTp h ero OKpecraocTH, 
HCK — r. HoBoenGnpcK h ero Ojin^anmne OKpecTHOCTH, HCO — a^MHHHCT- 
paTHBHbie panoHbi Hoboch6hpckoh o6ji., yzjajieHHbie ot r. HoBoenOnpcKa h 
HHH, CO PAH h AK — Tpa^ni^noHHbie 30Hbi OT^bixa, paenojio>KeHHbie Ha Tep- 
pHTopnn AjiTancKoro Kpaa. 06pa3ijbi, rjik KOTopbix nocTpa^aBinne 3aTpyzjH5i- 
jincb Ha3BaTb reorpa(j)HnecKoe MecTO, b kotopom npoH3omjio npncacbiBaHHe 
Kjiema, OTHeeeHbi b rpac[)y HO. Beero b ^aHHon pa6oTe neejie^OBaHO 3379 06- 
pa3ijOB ot Tae>KHbix Kjiemen. 

385 Tae>KHbix Kjiemen, OTJiOBjieHHbix b oKpecTHOCT^x HHH,, Obijih nenojib- 
30BaHbi jxm i H30JI5HJHH 6oppejinn Ha nnTaTejibHon epe^e. H30JI5Iijhk) npoBO^n- 
jih e Hcnojib30BaHneM HCKyecTBeHHOH nnTaTejibHon epe^bi BSK-H h Ha6opa 
aHTnOnoTHKOB, peKOMeH^OBaHHbix k npnMeHeHHio e ^aHHon nnTaTejibHon epe- 
£on (Sigma, CLJJA), KaK onneaHO paHee (Fomenko et al., 2008). 

BbmejieHne eyMMapHon AHK ot 1086 Kjiemen, OTJiOBjieHHbix b npnpo^Hbix 
onarax, 558 Kjiemen, chotbix c Jiio^en n H3 KjieTOK 6oppejinn, npoBO^njin e 
npHMeHeHneM KOMMepnecKnx HaOopoB npon3BO^CTBa «/JHK-TexHOJiorn5i» 
(Poeemi). Bbi^ejieHne eyMMapHon HHK ot 1350 Kjiemen, eo6paHHbix b nyHKTe 
BaKijHHonpocjiHjiaKTHKH AHO HHMT b 2009 r., npoBe^eHO e npHMeHeHneM 
KOMMepnecKHx Ha6opoB «Pn6o-Hpen» (AmpliSens, Pocchh). 

BbiuBjieHHe J \HK 6oppejinn npoBOAnjin mctoaom ^ByxpayH^oBon Myjibra- 
njieKCHon nHP. J\jin OoppejiHH KOMnjieKca B. burgdorferi s. 1. Hcnojib30BaHbi 
npanMepbi, HanpaBjieHHbie k reHaM 5S n 23S pPHK, no3BOjnnoiime aMnjincjiH- 
unpoBaTb BapHaOejibHbin Me>KreHHbin enencep 5S-23S pPHK. JXnn 6oppejinn 
BH^a B. miyamotoi nenojib30BaHbi npanMepbi, HanpaBjieHHbie k reHy glpQ. Am- 
njinc[}HKaqHio /JHK 6oppeJinn npoBO^njin e BHemHHMH NCI, NC2, Q1 h Q2 
(no 0.1 mkM K^yKjxoro) n BHyTpeHHHMH NC3, NC4, Q3 n Q4 (no 0.1 mkM Ka>K- 
Jioro) npanMepaMH b ycjioBmix, npnBe^eHHbix b Ta6ji. 1. B KanecTBe MaTpnubi 
b peaKUHOHHyio CMeeb ^oOaBji^jin 2 mkji TeerapyeMon AHK. 0>Kn^aeMbin pa3- 
Mep nUP-(j)parMeHTOB, c BHeuiHen nap on 363 — 369 h. n., jojisl napbi npanMe- 
poB NCI — NC2, 633 h. n. — jinn Q1 — Q2, e BHyTpeHHen 237 — 271 h. n. j\jm 
napbi NC3 — NC4 n 421 h. n. rjik Q3 — Q4. npo^yKTbi aMnjincjinKai^nn, nojiy- 


3 Hapa'iirro-ioi iih. JV» 6. 2010 r. 
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T a 6 n h u a 1 

llpaHMepw h ycnoBHH npoBeueHHH riLfP 


Table 1. Primers and conditions for PCR 


npanMep 

nocneaoBaTeJibHocTb 

_(5' ^3 )_ 

YcjiOBnfl npoBeaeHna 
peaKunn 

CcbuiKa 

NCI (->') 

cctgttatcattccgaacacag 

30 uhkjiob: 94 °C — 

Fomenko et al., 2008 

NC2 (<-) 

tactccattcggtaatcttggg 

10 c, 50 °C— 15 c, 

To >Ke 

Ql (->) 

caccattgatcatagctcacag 

72 °C — 30 c 

flaHHan paboTa 

Q2 (<-) 

ctgttggtgcttcattccagtc 


» » 

NC3 (->) 

ctgcgagttcgcgggaga 

35 uhkjiob: 94 °C — 

Postic et al, 1994 

NC4 (<-) 

tcctaggcattcaccata 

5 c, 52 °C— 10 c, 

To >Ke 

Q3 (->) 

gctagtgggtatcttccagaac 

72 °C — 30 c 

flaHHan paboTa 

Q4 (<-) 

cttgttgtttatgccagaagggt 


» » 

F7 (->) 

ttcaaagggatactgttagagag 

30 uhkjiob: 94 °C — 

Oomchko h up., 2007 

F10 (<-) 

aagaaggcttatctaatggtgatg 

10 c, 50 °C— 15 c, 

72 °C — 30 c 

/faHHaa paboTa 

F5 (->) 

acctggtgatgtaagttctcc' 

35 uhkjiob: 94 °C — 

» » 

F12 (<—) 

ctaacctcattgttgttagactt 

5 c, 54 °C — 10 c, 

72 °C — 30 c 

» » 

I 


npHMenaHHe. 1 — (—>) — np>iMOH, (<—) — odpaTHbin npanMep. 


neHHbie c BHyTpeHHeH napon npaHMepoB, pa3,itejmjiH b 2%-hom/ arapo3HOM 
rejie, co£ep>KameM 0.5 mkiVmji SpoMHCToro othaha. J\jw hckjhOhchhh koh- 
TaMHHauHH o6pa3uoB npHHHTBi cjreztyioiLtHe Mepbi npeAOCTopo>KHOCTH: Bbme- 
JieHHe J\ HK, nepBbiH h BTopon payHA FlLfP n 3JieKTpo(j)ope3 npoBOAHjin b pa3- 
HbIX IIOMemeHHflX; HCn0JIb30BaHbI HaKOHeHHHKH C a3p030JIbHbIMH (|)HJlbTpaMH 
(QSP, CILIA), b o6ohx payH^ax Yll\P o6fl3aTejibHbiM ycjiOBneM 6biJio Hajinnne 
OTpHuaTenbHoro KOHTpojm. Pa3Mepbi nojiyneHHbix (J)parMeHTOB ^HK onpe,ne- 
jieHbi BH3yajibHO conocTaBJieHHeM c MOJieKyjmpHbiMH MapxepaMH DNA Mole¬ 
cular Weiht Marker XIV (Roche Applied Science, TepMaHHfl). 

BbmBJieHne J\HK boppejinn KOMnneKca B. burgdorferi s. 1. b o6pa3oax Ta- 
e>KHbix KJiemen, cobpaHHbix b nyHKTe BaKijHHonpocjiHJiaKTHKH AHO LJF1MT b 
2009 r., npoBe^eHO c npHMeHeHHeM KOMMepnecKnx TecT-cncTeM «Amhjih- 
CeHC® Borrelia burgdorferi sensu lato-FL», «AMnjiHCeHC® Borrelia burgdorfe¬ 
ri sensu lato-EPh» 3JieKTpo(j)opeTHHecKoro hjih (|)jiyopecLteHTHoro aHajiH3a b 
peajibHOM BpeMeHH npo^yicroB nLfP h «AMnjiH-JlaHM». YneT pe3yjibTaTOB 
npoBOAHJiu no HajiHHHio hjih OTcyTCTBHio Ha 3JieKTpoc|)operpaMMe cneon(j)HHe- 
ckhx nonoc aMnjin(j)HKauHH hjih no HajiHHHio (})JiyopecneHTHoro cnmajia Ha 
npnbope (jrnpMbi Corbett Research «Rotor-Gene 3000». BbmBJieHne /fHK 
B. miyamotoi b nojio>KHTejibHbix o6pa3uax npoBe^eHO c BHeuiHHMH npaHMepa- 
MH Q1 H Q2 H BHyTpeHHHMH Q3 h Q4. 

YcTaHOBJieHHe bh^oboh npHHa,rtJie>KHOCTH OoppejiHH KOMnjieKca B. burg¬ 
dorferi s. 1. npoBe^eHO Ha ocHOBaHHH aHajiH3a nojiHMop(j)H3Ma FlLJP-cjipar- 
MeHTOB (n/fO aHajiH3). 3Toro Bbi6paHbi npaHMepbi, HanpaBJieHHbie k reHy 
p83/100, no3BOjmiomHe aMnjiH(|)HHHpoBaTb BapnaOejibHbiH ynacTOK reHa co- 
Aep>KaiitHH AeJieonn h HHceponn. AMnjincJjHKaoHio J \HK OoppejiHH KOMnjieKca 
B. burgdorferi s. 1. npoBOAHJin c BHeniHHMH npaHMepaMH F7-F10 h BHyTpeHHH- 


546 





mh — F5-F12 b ycjiOBHflx, npHBe/jeHHbix b Ta6ji. 1. /JaHHbie npafiMepbi cneijH- 
^)hhhbi j\j\9L 6oppejiHH xoMmiexca B. burgdorferi s. 1. h He /jaiOT nepeKpecrabix 
peaxijHfi c J\R K 6oppejinfi BH^a B. miyamotoi. 0)XHAaeMbifi pa3Mep FIH,P- 
(j)parMeHTOB c BHemHefi napofi npafiMepoB F7-F10 527 h. n. B\\m B. gari- 
nii , 334 n. h. j\ji% B. afzelif c BHyTpeHHefi napofi npaHMepoB F5-F12 424 h. n. 
AJifl mm B. garinii , 334 n. h. B. afzelii. niJ,P-(j)parMeHTbi, nojiyneHHbie c 
BHyTpeHHefi napofi npafiMepoB, pa3AejnuiH b 2%-hom arapo3HOM rene, co/jep- 
>xameM 0.5 mkt/mji 6poMHCToro 3 thahjl 

J\ji% o6pa3qoB, b KOTopbix BbiflBJieHa f[RK B. miyamotoi , npoBe/jeHO onpe- 
AeneHHe Hyxjieora/jHbix nocne/jOBaTejibHocTefi reHa glpQ. OnpeAeneHne Hyx- 
JieoraAHbix nocne^OBaTejibHOCTefi cj)parMeHTa reHa glpQ npoBe/jeHo, xax onn- 
CbiBajioeb paHee (Oomchxo h /jp., 2010). 

OraracTHHecxafl o6pa6oTKa npoBe^eHa c Hcnojib30BaHneM o6in,enpHHflTbix 
MeTO^OB CTaTHCTHHeCKOrO aHaJIH3a (FIjIOXHHCKHfi, 1961). 


PE3YJlbTATbI 

B AaHHofi paOoTe npoBe^eHa h30ji^uhh 6oppejinfi ot 385 TaoxHbix xnemefi, 
OTHOBjieHHbix Ha TeppHTopHH HHIj, CO PAH. npn h30ji^uhh Ooppeunfi ot Ta- 
oxhbix xnemefi, coOpaHHbix b HoBocnOnpcKofi o6ji. Ha nHTaTejibHofi cpe/je 
BSK-H, nojiyneHO 50 nepBHHHbix h3o™tob. OAHaxo tojibko 47 H3 hhx coxpa- 
hhjih enoeoOHOCTb k pocTy npn nocneAyiomHX nepeceBax, xota npn MHxpo- 
CKonHHecKOM HCCJieAOBaHHH c npeABapHTejibHofi oxpacxofi axpH/jHHO- 
BbiM-opaH^ceBbiM bo Bcex 3 thx H30JiHTax onpeAejnuiHCb cnHpoxeTonoAoOHbie 
KJieTKH. YcTaHOBJieHHe bhaobopi npHHaA-ne^cHocTH noKa3ajio, hto cpe/jH h30jhi- 
tob, coxpaHfliomHx cnocoOHocTb k ^ajibHefimeMy pocTy, HeT hh oahoto h30jhi- 
Ta B. miyamotoi , Bee H30JiOTbi npe^CTaBJieHbi 6oppejiH^MH xoMmiexca B. burg¬ 
dorferi s. 1. Bee nepBHHHbie H30jniTbi B. miyamotoi He eoxpaHflJiH chocoOhocth 
k AaJibHefimeMy pocTy. B neTbipex nepBHHHbix H30jnrrax AeTexrapoBaHbi K ax 
B. miyamotoi , Tax h 6oppejiHH B. burgdorferi s. 1., npn hx ^aJibHefimeM xyjib- 
THBHpoBaHHH cnoco6HOCTb k pocTy coxpaHHJiH TOJibKO 6oppejiHH B. burgdorfe¬ 
ri s. 1. Cpe/jH 43 h30jhitob B. burgdorferi s. 1. 28 (7.3 %) othocotch k 6oppejin- 

Bum B. garinii , 10 (2.6 %) — B. afzelii , a b miTH (1.3 %) H30JiOTax npncyT- 
CTByiOT B. garinii h B. afzelii o^HOBpeMeHHO (Ta6jr. 2). 

BbmBJieHHe J\R K 6oppejinfi b 1644 o6pa3uax Tae>xHbix xnemefi, otjiob- 
jieHHbix Ha TeppHTopHH HHH, CO PAH h ero oxpecTHOCTefi, a Tax>xe xnemefi, 
CH^Tbix c nnmefi, o6paTHBuiHXCH 3a noMOiijbio b AHO H,HMT b 2007 h 
2008 rr. npoBe^eHO mcto^om MynbrannexcHofi RUf. PeaxijHio npoBominn 
c npafiMepaMH, HanpaBjieHHbiMH k yHnxanbHbiM noxycaM 6oppennfi xoMnnexca 
B. burgdorferi s. 1. h 6oppennfi B\\m B. miyamotoi , hto no3BOJiHJio H36e>xaTb 
HecneuH^HHecKHx nepexpecTHbix peaximfi. npn npoBe^eHnn niJP-peaximH 
c npafiMepaMH NC3-NC4, no3BonniomHMH aMnjin^HunpoBaTb ^parMeHT J\R K, 
Bxmonaioiimfi Bapna6ejibHbifi Me>xreHHbifi cneficep 5S-23S pPHK 6oppennfi 
xoMmiexca B. burgdorferi s. 1. h Q3-Q4 orpaHHHHBaiomHMH ^parMeHT reHa 
glpQ B. miyamotoi , nojiyneH Ha6op niJP-(j3parMeHTOB AJiHHofi 250—256 h. n. 
h 421 h. n. /^aHHbie nUP-(j)parMeHTbi 3(j)4)exTHBH0 pa3Aeji^iOTCH npn npo- 
Be/jeHHH 3JiexTpo^)ope3a b 2%-hom arapo3HOM rejie (cm. pncyHOx, A). Pe3yjib- 
Ta™ npoBeAeHHoro aHajiH3a no3Bo™iOT BbmBHTb xax J\H K Goppennfi xoMn- 
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T a 6 ji h u a 2 

Pe3yjibTaTbi ycTaHOBjieHMH bmaoboh ripnHaAJie>KHOCTH 6oppejiHH 


Table 2. Results of the Borrelia species identification 


MecTO 

HlICJIO HCCJieAOB./ 
n0J10>KIIT. 


Mhcjio nojio>KiiTejibHbix o6pa3UOB / % ± 

m p ot HHCJia nojio>KHTejibHi>ix o6pa3UOB 



Ba 

Bm 

Bm + Bg 

Bm + Ba 

Bg + Ba 



nepBHMHbie 

n30JiHTbi, nojiyneHHbie ot Kjiemen, oTjioBjieHHbie Ha cjinar 



1 

230/29 

18/7.8 ± 1.8 

4/1.7 ±0.9 

2/0.9 ± 0.6 

2/0.9 ± 0.6 

0 

3/1.3 ±0.7 

2 

155/21 

10/6.5 ± 1.9 

6/3.9 ± 1.6 

1 /0.6 ±0.6 

2/1.3 ±0.8 

0 

2/1.3 ±0.8 

Bcero 

385/50 

28/7.3 ± 1.8 

10 /2.6 ±0.8 

3/0.8 ±0.5 

4/1.1 ±0.5 

0 

5/1.3 ±0.6 




Kjiemn, OTjioBjieHHbie Ha (J)jiar 




1 

110/53 

39/35.5 ±4.6 

8/7.3 ± 2.5 

0 

4/3.6 ± 1.8 

o 

2/1.8 ± 1.3 

2 

357/197 

137/38.4 ±2.6 

35/9.8 ± 1.6 

4/1.1 ±0.6 

12/3.4 ± 1.0 

2/0.6 ± 0.4 

7/2.0 ±0.7 

3 

240/92 

65/27.1 ±2.9 

12/5.0 ± 1.41 

3/1.3 ±0.73 

8/3.3 ± 1.15 

0 

4/1.7 ±0.8 

4 

208/95 

71/34.1 ±3.3 

17/8.2 ± 1.09 

1/0.5 ±0.49 

4/1.9 ±0.95 

0 

2/1.0 ±0.7 

5 

171/79 

56/32.8 ±3.59 

13/7.6 ±2.03 

2/1.2 ±0.83 

2/1.2 ±0.83 

0 

6/3.5 ± 1.4 

Bcero 

1086/516 

368/33.9 ± 1.4 

85/7.8 ±0.8 

10/0.9 ±0.3 

30/2.8 ±0.5 

2 /0.2 ±0.1 

21/1.9 ± 0.4 



Knemn, CHHTbie c jiioach, npoaHajin3npoBaHHbie AByxpayHAOBOH HUP 



HHU, 

460/177 

111/24.1 ± 1.9 

40/8.7 ± 1.3 

6/1.3 ±0.5 

10/2.2 ±0.7 

4/0.9 ± 0.4 

6/1.3 ±0.5 

HCK 

27/5 

3/11.1 ±6.1 

2/7.4 ±5.1 

0 

0 

0 

0 

HCO 

42/13 

6/14.3 ±5.4 

3/7.1 ±3.9 

2/4.8 ±3.3 

2/4.8 ±3.3 

0 

0 

HO 

29/15 

6/20.7 ±7.5 

1/3.5 ±3.4 

1/3.5 ±3.4 

5/17.2 ±7.0 

1/3.5 ±3.4 

1/3.5 ±3.4 

Bcero 

558/210 

126/22.6 ± 1.8 

46/8.2 ± 1.2 

9/1.6 ±0.5 

17/3.1 ±0.7 

5/0.9 ± 0.4 

7/1.3 ±0.4 


Kjiemn, cHATbie c jnoAeii, npoaHajin3npoBaHHbie nUP c AeTeKunen B peajibHOM BpeMeHH 


HHU 

761/221 

178/23.4 ± 1.5 

21 /2.8 ±0.6 

12/1.6 ±0.7 

9/1.2 ±0.4 

0 

1 /0.1 ±0.1 

HCK 

84/21 

17/20.2 ±4.4 

2/2.4 ± 1.7 

1 /1.2 ± 1.2 

1 /1.2 ± 1.2 

0 

0 

HCO 

265/51 

37/14.0 ±2.2 

9/3.4 ± 1.1 

1/0.4 ±0.4 

1/0.4 ±0.4 

1/0.4 ±0.4 

2 /0.8 ±0.6 

AK 

64/17 

10/15.6 ± 4.5 

2/3.1 ±2.2 

0 

3/4.7 ±2.7 

2/3.1 ±2.2 

0 

HO 

176/35 

26/14.8 ±2.7 

5/2.8 ± 1.2 

1 /0.6 ±0.6 

3/1.7 ±0.9 

0 

0 

Bcero 

1350/345 

268/19.9 ± 1.1 

39/2.9 ±0.5 

15/1.1 ±0.3 

17/1.3 ±0.3 

3/0.2 ±0.1 

3/0.2 ±0.1 




12 3 4 


A 

5 6 


7 




mmm iumi 


421 n.H 
256 n.H. 


1 


E 

3 4 5 6 


7 8 


424 n.H. 
334 n.H. 


nUP-aHajni3 ,ZJHK Soppejinn b o6pa3iiax Tae>KHbix KJiemeH. 

A. JX opo)KKa 1 — ^HK-MapKCp, DNA Molecular Weight Marker XIV. JX opo>KKH 2 —7 — pc3yjibTaTbi MyjibTH- 
ruiCKCHOH IILIP (2, 3 — B. miyamotoi, 4 , 5 — mhkcthh^ckhhh B. miyamotoi n B. burgdorferi s. 1., 6,7 — 

B. burgdorferi s. 1.). B. iJopoacKH 1—7 — pc3yjibTaTbi ITU,P c npafiMcpaMH, HanpaBJiCHHbiMH k rcHy p83/100 
(/, 2 B. afzelii, 4,5 — mukcthh^ckuhh B. a/zelii n B. garinii, 6, 7 — B. garinii). 7lopo>KKa 8 — TlHK-MapKcp, 

DNA Molecular Weight Marker XIV. 

PCR analysis of the Borrelici DNA in the samples of taiga ticks. 


jieKca B. burgdorferi s. 1. h B. miyamotoi , Tax h hx o^HOBpeMeHHoe npncyT- 
CTBHe. 

FIoKa3aHO, hto b 46.6 % o6pa3uoB KjiemeH, OTJioBJieHHBix c pacraTejibHO- 
cth, BbmBJiHeTca J\HK 6oppejiHH KOMnneKca B. burgdorferi s. 1. (Ta6n. 2). 3Ha- 
HHTejiBHoro otjihhh^ Me>K,zjy nOTBK) paccMOTpeHHbiMH 6HOTHnaMH, pzje npoBe- 
jxqu otjiob KJiemeH, He BbiflBjieHO. MaKCHMajibHoe KOJinnecTBO nojio>KHTe.Jib- 
hmx npo6 BbmBjieHO Ha TeppHTopHH 6HOTona 2 (55.3 %), a MHHHMajibHoe — Ha 
TeppHTopHH GnoTona 3 (37.1 %) (Ta6ji. 2). J\j\n o6pa3uoB KJiemeH, chatbix c 
jno^eH, hhcjio o6pa3uoB, b KOTopbix ^eTeKTHpoBaHa 6oppejiHH KOMnneK- 

ca B. burgdorferi s. 1., HecKOJibKO HH)Ke — 36.1 % (Ta6ji. 2). JfHK BH^a B. miy¬ 
amotoi ^eTeKTHpoBaHa ^ocTOBepHO pe^e (p < 0.01) h b Tex h b ^pyrnx o6pa3- 
uax. Tax, b o6pa3uax KjiemeH, OTJioBJieHHBix c pacTHTejibHocTH, ^HK Bbnmjie- 
Ha b 3.9%, a b Kjiemax, chhtbix c JiKmen — 5.6% (Ta6ji. 2). IloKa3aHO 
o^HOBpeMeHHoe npHcyTCTBHe J \HK B. miyamotoi h 6oppejiHH KOMnneKca 
B. burgdorferi s. 1. b o6pa3ue ojx Horo h Toro >Ke Kjiema (TaSji. 2). 

Ha ocHOBaHHH pe3yjibTaTOB, nojiyneHHbix npn h30J1huhh, h nU,P TieTeKimn 
6oppejiHH b Tae>KHbix Kjiemax, co6paHHbix Ha TeppHTopHH HHI4, b 2009 r. b 
J la6opaTopHH reHHOH TmarHOCTHKH Ha 6a3e AHO LJHMT, npoBe^eHO ninpoKo- 
MacuiTa6Hoe HcejiejiOBaHHe Kjiemen, chatbix c jiKmeii, o6paTHBiiiHxc5i 3a no- 
Momtio b nyHKT BaKUHHonpo4)HJiaKTHKH AHO UHMT. OcHOBHaji nacTb mo^en, 
o6paTHBuiHxcH 3a noMomtio b AHO LJHMT, nocTpa^ajia ot npHcacbiBaHHfl Ta- 
e^Hbix KJiemen Ha TeppHTopHH HHlf CO PAH h ero OKpecTHOCTen, a Tax^e 
r. HoBOCH6npcKa h ero oKpecTHOCTeii, pa3JiHHHbix paiioHOB Hoboch6hp- 
ckoh o6ji. h AjiTancKoro Kpaa (Ta6ji. 2). Mcto^om o,zmopayH,ziOBOH YllfP c ,zjeTeK- 
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mien npo^yKTOB b pe>KHMe peajiBHoro BpeMeHH npoaHajiH3HpOBaHo 1350 KJie- 
mefi. J\HK B. burgdorferi s. 1. BbmBJieHa b 332 (24.6 %) o6pa3ijax. HaH6ojibniHH 
npoueHT (27.5 %) nojio>KHTejibHbix npo6 BbmBjieH b KJiemax, OTJiOBjieHHbix b 
HH l], CO PAH. J\ji% Bcex B. burgdorferi s. l.-nojiomrrejibHbix o6pa3ijOB npoBe- 
^eHO BbmBjieHHe K B. miyamotoi MeTO^OM MyjibTuruieKCHOH nLJ,P c noejie- 
jg/K>uiuM ycTaHOBJieHneM bh^oboh npHHa^Jie^KHOcra. J\H K B. miyamotoi bbi- 
^BJieHa b 35 (2.6 %) o6pa3ijax, npnneM b 15(1.1 %) H3 hhx /JHK B. burgdorferi 
s. 1. He BbmBJieHa (Ta6n. 2). 

ycTaHOBJieHa BH^OBafl npHHa,zme>KHOCTb 6oppejiHH KOMmieKca B. burgdor¬ 
feri s. 1., BbmBjmeMbix xax b KJiemax, OTJiOBjieHHbix c paeraTejibHOCTH Ha (juiar, 
Tax h b KJiemax, chatbix c Jiio^en. BmjOBas npHHa/memiocTb 6oppejiHH onpe- 
^ejieHa Ha ocHOBaHHH n,HO-aHajiH3a reHa p83/100. npoBe^eHHe riIJ,P peaxijHH 
c npaHMepaMH F5-F12, no3BOjmiomHMH aMnjiHcjjHimpOBaTB (jjparMeHT J\ HK, 
BKJiiOHaioHi.HH BapnaGejibHbiH ynacTOK reHa p83/l00 6oppejiHH KOMnjieKca 
B. burgdorferi s. 1. #aeT Ha6op nU,P-(})parMeHTOB 424 h. n. mm BH^a B. garinii 
h 334 h. n. mifl B. afzelii (cm. pneyHOx, E ). Pa3£ejieHHe nojiyneHHbix 
nH,P-(|)parMeHTOB b 2%-hom arapo3HOM rejie no3BOjmeT ^eTeKTHpoBaTb J\H K 
B. garinii , B. afzelii h hx o^HOBpeMeHHoe npHcyTCTBHe b o6pa3ije ot o^hoto 
KJiema (cm. pHcyHOK, E). noKa3aHo, hto ^ocTOBepHO name (p < 0.01) BbmBjm- 
ctca J\H K 6oppejiHH KOMnjieKca B. burgdorferi s. 1. (36.1 %), neM B. miyamotoi 
(5.6 %). npH ycTaHOBJieHHH bh^oboh npHHarnie>KHOCTH GoppejiHH KOMnjieKca 
B. burgdorferi s. 1., BbmBJieHHbix b o6pa3ijax KJiemen, OTJiOBjieHHbix c pacra- 
TejibHocra, noKa3aHo, hto ^ocTOBepHo name (p < 0.01) b 33.9 % ^exeKrapyeT- 
ea /JHK B. garinii (Ta6ji. 2). O^HOBpeMeHHoe npHcyTCTBHe J\HK B. garinii h 
B. afzelii noKa3aHO b 1.9 %, a B. garinii h B. miyamotoi b 2.8 % npo6. O^ho- 
BpeMeHHoe npHcyTCTBHe J \HK B. miyamotoi h B. afzelii noKa3aHO b 0.2 % 
tojibko npH HCCJie^OBaHHH npo6 H3 SnoTona 2 (Ta6ji. 2). 

B o6pa3ijax Tae^cHbix xjiemeH, chhtbix c JinmeH h npoaHajiH3HpoBaHHbix 
xax AByxpayH^OBOH nU,P, Tax h ni4P c /jeTeximen b peajibHOM BpeMeHH, Tax- 
>xe ^ocTOBepHO name (p < 0.01) AeTexTnpoBaHa Jfti K B. garinii (Ta6ji. 2). J\H K 
B. afzelii BbmBJieHa b 8.2 h 2.9 % o6pa3HOB eooTBeTCTBeHHO. /JHK B. miyamo¬ 
toi ^eTeKTHpoBaHa b 1.6% o6pa3m>B. O^HOBpeMeHHoe npHcyTCTBHe J\H K 
B. garinii h B. miyamotoi o6Hapy>xeHO b 3.1% o6pa3ijOB, AHK B. afzelii 
h B. miyamotoi — b 0.9 %, a J\H K B. garinii h B. afzelii — b 1.3 % o6pa3ijOB. 

B uejioM b KJiemax, chatbix c JiKmen, ^ocTOBepHO name (p < 0.01) BbmBjm- 
ctca J\UK B. garinii (20.7 %), neM J \HK B. afzelii (4.5 %). OmiOBpeMeHHoe 
npHcyTCTBHe J\H K B. garinii h B. afzelii o6Hapy>xeHO b 0.5 % o6pa3UOB. Han- 
6ojibniHH npcmeHT J \HK 6oppejiHH KOMnJiexca B. burgdorferi s. 1. BbmBjmeTCfl 
b KJiemax, cmiTbix c Jiio^en, b panoHe HHH, (31.1 %), b panoHe HCK (22.5 %) 
h HaH6ojiee pe^xo b HCO (19.8 %). B o6pa3ijax Tae>KHbix KJiemen, otjiobjich- 
hbix Ha paecMOTpeHHbix TeppHTOpHHx, J \HK B. garinii BbmBjmeTCfl ^ocTOBepHO 
name (p < 0.01), b 23.7, 18.0 h 14.0 % o6pa3ijOB cootbctctbchho. J \HK B. af¬ 
zelii BbmBJieHa b 5, 3.6 h 3.9 % o6pa3m>B xjiemen; xpoMe Toro, otmchcho o^ho- 
BpeMeHHoe npHcyTCTBHe J\H K o6ohx bh^ob (Ta6ji. 2). 
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OECY^/IEHHE 


PaHee npn KyjiBTHBHpoBaHHH 6oppejiHH ot Tae>KHBix xjiemen, otjiobjichhbix 
Ha TeppHTopHH Hoboch6hpckoh o6ji., noKa3aHa bo3mo>khoctb nojiyneHHJi nep- 
bhhhbix H30J15IT0B He tojibko B. garinii h B. afzelii , ho h B. miyamotoi (Oomch- 
ko h ,zjp., 2006; Fomenko et al., 2008). AHajiH3 h30jhitob, nojiyneHHBix b ^aH- 
hoh pa6oTe, TaK>xe noKa3aji HajiHHne Tpex bh^ob 6oppejiHH B. garinii , B. afzelii 
h B. miyamotoi , npnneM CTaGnjiBHO pacTymHMH abjhijihcb tojibko h30jhitbi bh- 
jxob B. garinii h B. afzelii. B HacT 05 mj,ee BpeMfl CTaGnjiBHO pacTymne h30ji5itbi 
B. miyamotoi nojiyHeHBi tojibko b FlnoHHH ot Tae>KHoro KJiema h H3 kpobh Apo- 
demus argenteus (Fukunaga et al., 1995, 1996). FloKa3aHO, hto 6oppejiHH rpyn- 
nBI KBJI He BCe O^HHaKOBO XOpOUIO KyjIBTHBHpyiOTCfl Ha HCKyCCTBeHHBIX nHTa- 
TejiBHBix cpe^ax, jx jia HeKOTopBix bh^ob h Ha ceroAHnuiHHH ^eHB He nojiyneHBi 
h30jimtbi, cnocoSHBie k pocTy Ha nHTaTejiBHOH cpe/te (Cutler et al., 1999). 

Ha ocHOBaHHH pe3yjiBTaTOB, nojiyneHHBix npH h30juhjhh 6oppejiHH ot Ta- 
e^cHBix Kjiemeu, mbi npoBejiH nccjie^OBaHHe, HanpaBjieHHoe Ha ycTaHOBjieHHe 
oraocHTejiBHOH uacTOTBi BCTpenaeMOCTH J\HK B. miyamotoi h B. burgdorferi 
s. 1. b tojiootbix HMaro Tae>KHBix KjiemeH. A™ 3toto 6bijih Hcejie^OBaHBi KaK 
Tae^cHBie KjiemH, OTJiOBjieHHBie c paeraTejiBHOCTH Ha (})jiar, Tax h KJiemH, cha- 
TBie c jno^en. npoBe^eHHBiu aHajiH3 no3BOJiHji bbiabhtb HajiHHne CMemaHHOH 
HH(J)eKUHH b o6pa3ue oahoto Kjiema. JfttK 6oppejiHH KOMnjieKca B. burgdorferi 
s. 1. BBDiBjieHa b 46.6 % o6pa3uoB Kjiemeu, oTjioBjieHHBix c paeraTejiBHOCTH Ha 
TeppHTopHH HHH,, nojiyueHHBie #aHHBie eoniacyiOTCfl c npHBO,a,HMBiMH paHee 
^aHHBIMH no BBHIBJieHHK) 6oppeJIHH B Tae^CHBIX KJiemaX Ha TeppHTopHH 

Hoboch6hpckoh o6ji. (Oomchko h ji p., 2006; Fomenko et al., 2008). HexoTopBie 
pacxo^eHHJi BBmBjieHBi npn cpaBHeHHH pe3yjiBTaTOB, nojiyneHHBix npn aHajiH3e 
Kjiemeu, OTjioBjieHHBix Ha 4)jiar, h Kjiemen, chatbix c jno^en (Ta6ji. 2). noxa3a- 
ho, hto b Tae>KHBix Kjiemax, OTjioBjieHHBix Ha (jjjiar, J\HK B. burgdorferi s. 1. 
,zjeTeKTHpyeTC5i ^ocTOBepHO name (p < 0 . 01 ). 

PaHee 6BiJia noxa3aHa bo3mo>khoctb BBmBjieHHji ^HK 6oppejiHH KOMnjieKca 
B. burgdorferi s. 1. mcto^om nU,P c nocjie^ytomHM (juiyopecijeHTHBiM aHajiH- 
30M npo^yKTOB peaKUHH b peajiBHOM BpeMeHH (Rauter et al., 2002; Wang et al., 
2003). BBiflBjieHHe J\HK 6oppejiHH c HcnojiB30BaHHeM KOMMepnecxHx TecT-CH- 
CTeM c ^eTeKunen npo^yKTOB nH,P b pe>KHMe peajiBHoro BpeMeHH «Amhjih- 
CeHC® Borrelia burgdorferi sensu lato-EPh» ycneuiHO npoBe^eHO npn Hccjie- 
^OBaHHH 3apa>xeHHOCTH Kjiemeu b CTaBponojiBCKOM xpae (OpjiOBa h #p., 
2008). 06mee KOJinnecTBO nojio>KHTejiBHBix o6pa3uoB npn ^eTexunn mcto^om 
^B yxpayHztOBOH Y\l\P cocTaBjmeT 37.6 %, a npn ^eTeKUHH mcto^om nH,P b pe- 
ajiBHOM BpeMeHH — 25.6%. C HcnojiB30BaHHeM chctcmbi nU,P b peajiBHOM 
BpeMeHH 6 biji npoBe^eH ckphhhht, opneHTHpoBaHHBiH Ha ^eTeKumo J\HK 6op- 
pejiHH KOMnjieKca Borrelia burgdorferi s. 1. O^HaKO ^ajiBHenmee ycTaHOBjie- 
HHe bh^oboh npHHa^jie>KHOCTH 6oppejiHH noKa3ajio, hto b HeKOTopBix cjiynajix 
BBiHBjHieTC^ J\HK B. miyamotoi , npnneM KaK o^HOBpeMeHHO c bh^mh B. gari¬ 
nii h B. afzelii , Tax h b BH^e mohohh^ckuhh. Mo>kho npe^nojio^cHTB, hto ^aH- 
Han nUP-CHCTeMa c npaiiMepaMH, HanpaBjieHHBiMH k reHy 16S pPHK, bbhib- 
juieT Kax AHK 6oppejiHH KOMnjieKca B. burgdorferi s. 1., Tax h K B. miy¬ 
amotoi. 

AHajiH3 KJiemen, otjiobjiohhbix Ha TeppHTopHH Hoboch6hpckoh o6ji. h hc- 
cjie^OBaHHBix MeTO^OM nUP c nocjie^yiomHM aHajiH30M npo^yKTOB peaxuHH b 
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peauBHOM BpeMeHH, noxa3aji, hto HaH 6 ojibiiiHH npoqeHT J\HK 6 oppejinn xoivin- 
ncKca B. burgdorferi s. 1. o 6 Hapy>xeH b xjiemax, chatbix c jiio^ch, no^BcpruiHx- 
cn Hana^eHHio b HHU, (27.5 %). HanMeHbmHH npoqeHT hojio^htcjibhbix 06 - 
pa 3 qoB BbmBjieH b xjiemax, chatbix c Jibyaen, no^Bepruinxc^ Hana^CHHio Ha 
TcppHTopHH HCO (18.9%) (Ta 6 n. 2). Cne^yeT o 6 paraTB BHHMaHHe, hto no 
CpaBHCHHK) C ^pyrHMH HHCJIO HCCJie^OBaHHBIX KJiemen H3 HCK 3HaHHTeJlbHO 
MeHbine, nooTOMy mbi b ^aHHon pa 6 oTe He MO>xeM nojiyHHTB ^ocTOBepHoe 
npe^CTaBjieHne o cooTHomeHHH nncjia nojio>XHTejiBHBix npo 6 , nccjie^OBaHHbix 
j\j\k ^pyrnx TeppHTopHajiBHbix e^HHnu. B to nee BpeMfl mo>xho tobophtb o Ha- 
jihhhh ^ocTOBepHbix OTJiHHHH b KOJiHHecTBe nojio^cHTejibHbix npo 6 xjiemen, 
CHHTbIX B HHIj, H HCO (p < 0.01). 

CyMMHpyfl Bee BbiiiiecKa3aHHoe, mo>xho npe,anojio)XHTB, hto ooth h3 ona- 
tob HKB HobochOhpckoh o6ji. Haxo^HTCH b oxpecTHOCTax HHIj, CO PAH, h 
no Mepe y^ajieHH^ ot Hero hhcjio 3apa>xeHHBix xjiemen nocTeneHHO CHH>xaeT- 
C5I. 3to MO)XeT 6bITB CB5I3aHO KaK C npHpOOTBIMH OCo6eHHOCT^MH MeCTOnOJlO- 
yKQuun HHU,, Tax n c bjihahhcm aHTponoreHHBix (})axTopoB (HacjjeeB n ^p., 
2008). B HacTO^mee BpeMfl b HH14 n TeppnTopn^x, npnjieraiomHx k HeMy, He 
ocTajiocb MecT, He ncnbiTaBuinx B03AencTBne nenoBexa. AHTponoreHHoe bo3- 
^encTBne (ca^OBO-oropo^HHHecxafl ^enTejiBHOCTB, Bbipy6xa jiecoB, pacuinpe- 
HHe CTpOHTeJIBCTBa H T. £.) npHBeJIO K 60JIBUIOH aKTHBHOCTH TpbI3yHOB, flBJHHO- 
mnxcfl ochobhbimh nepeHocHHKaMH h pe3epByapaMH 6oppejinn h, xa k cjie^cT- 
Bne, yBCJiHHeHne nncjia HHcjjnunpoBaHHBix xjiemen (KopeH6epr h ^p., 2008; 
Hacj)eeB h pp., 2008). 

AHajiH3 BbmBJieHHH ^HK B. miyamotoi b o6pa3uax ot xjiemen, OTJiOBJieH- 
hbix b pa3JiHHHbix 6noTonax HHLO noxa3aji, hto hhcjio nojio>XHTejiBHbix npo6 
BapbnpyeT ot 2.2 ^o 4.6 % (Ta6ji. 2). noKa3aHo, hto J \HK B. miyamotoi bo Bcex 
nccjie^OBaHHBix o6pa3uax xjiemeH BbiHBjieHa ji ocTOBepHO pe>xe (p < 0.01), neM 
JX HK 6oppejinn KOMnjiexca B. burgdorferi s. 1 . nojiyneHHBie pe3yjiBTaTBi co- 
rjiaeyfOTCH c pe3yjiBTaTaMH bbiabjichha B. miyamotoi b .apyrnx hkco^obbix xjie¬ 
max. Han6ojiee 6jiH3Kne pe3yjiBTaTBi nojiyneHBi TaoxHBix xjiemeh, otjiob- 
jieHHbix Ha TeppHTopnn BocTOHHo-Ka3axcTaHCKon o6jiacra, trq /jHK B . miya¬ 
motoi 6buia BBiHBJieHa b 2 % (KapaHB h jxp., 2010). J\im xjiemen Ixodes ricinus 
(L., 1758) Tax>xe noxa3aHo 6jiH3Koe pacnpe^ejieHne 6oppejinn jxsyx rpynn, bbi- 
ABJieHne B. miyamotoi BapbnpyeT ot 0.2 £0 5 %, totjxb. xax B. burgdorferi 
s. 1. — ot 10 £0 33 % (Fraenkel et al., 2002; Richter et al., 2003). XoTejiocb 6bi 
otmcthtb, hto B. miyamotoi b 6ojiBHiHHCTBe cjiynaeB ^eTexrapoBaHa o^HOBpe- 
MeHHO c B. burgdorferi s. 1., npnneM nacTOTa o^HOBpeMeHHoro npneyTCTBHfl 
J\ HK hcckojibkhx bh^ob (68.5 %) npeBbiuiaeT TeopeTHHecKH paccHHTaHHyK) 
(33.6 %). B o6pa3uax ot xjiemen, otjiobjichhbix Ha (J)jiar /JHK B. miyamotoi h 
B. burgdorferi s. 1. ^eTeKTnpoBaHa b 3 %, a fftiK B. miyamotoi b BH^e mohohh- 
(Jjexrmn b 0.9 % npo6 (Ta6ji. 2). 

y CTaHOBJieHne bh^oboh npnHa^Jie^cHocTH npoBe^CHO Ha ocHOBaHHH aHajin- 
3a reHa p83/100 6oppejinn. PaHee 6biJia noxa3aHa bo3mo>xhoctb ncnojiB30Ba- 
hhh ero noejie^oBaTejiBHOCTH jinn onpe^ejieHna bh^oboh npnHa^Jie^cHOCTH 
npe^CTaBHTejien Tpex naToreHHbix bh^ob xoMnjiexca B. burgdorferi s. 1. (Oo- 
mchxo h jxp., 2007). y CTaHOBJieHne bh^oboh npnHa^Jie^cHOCTH noxa3ajio, hto 
Han6ojiee nacTO bo Bcex HCCJie^oBaHHbix o6pa3qax BbmBJieHa J\HK B. garinii 
ot 27.1 #0 38.4 % Bcex nccjie^oBaHHbix xjiemen. PaHee npn nccjie^OBaHHH Ta- 
e^cHbix xjiemen, oTJioBJieHHbix Ha TeppHTopnn ToMexa h ero npnropo^ax, Hp- 



KyTCKa, HoBOcn6npcKa, a Tax>xe xjiemen c pa3JiHHHbix TeppHTopHH 3ana£HOH, 
Boctohhoh Cu6upu h /(ajibHero BocTOKa, b Taemmix xnemax 6bijia BburajieHa 
B. garinii (Ko3JiOBa h jxp., 2004; H^aycoB h jxp., 2004; Mediannikov et al., 
2005; OoMeHKO h jxp., 2006; Py^axoBa h r p., 2007; Pfl6neHxo, EexjieMHmeB, 
2007; Fomenko et al., 2008). B ToMexe, PIpxyTcxe h HoBoenGnpcKe hhcjio xjie- 
men, 3apa^ceHHbix ,zjaHHbiM bh^om, npeBaunpyeT. O^HOBpeMeHHoe 3apa>xeHHe 
xjiemen 6oppejiHflMH ,zjByx bh,zjob 6bijio BbmBjieHO b 3.5 % cjiynaeB. 4ame Bce- 
ro BCTpenaeTCfl o^HOBpeivieHHoe npneyTCTBHe B. miyamotoi h B. garinii 

(2.1 %) (p < 0.01), pe>xe Bcero — B. miyamotoi h B. afzelii (0.3 %) (p < 0.01). 
B 1 % o6pa3uoB Tae>KHbix xjiemen noxa3aHO HajiHHHe AHK B. garinii h B. afze¬ 
lii. Cne^yeT OTMeraTb, hto ,H,HK B. miyamotoi b BH^e MOHOHH(j)exijHH BCTpena- 
eTCH pe>xe (1.1 %) (p < 0.01), HeM o^HOBpeMeHHO c /(HK^pyrnx bh^ob (2.5 %) 
(p < 0.01). PaHee 6bijih onHcaHbi cjiynan o^HOBpeMeHHoro npneyTCTBHH 
RByx bh,zjob 6oppejiHH b o6pa3ije o^hoto xnema, b nacTHOCTH B. garinii h B. af¬ 
zelii , o^Haxo nacTOTa hx BbiflBneHHfl (11.8%) npeBbimajia npnBe^eHHyio b ,zjaH- 
hom nccjie^OBaHHH (Py^axoBa h jip., 2007). rioKa3aHO, hto hhcjio o6pa3ijOB, b 
KOTopbix BbmBJieHa bh,zjob xax B. garinii , Tax h B. afzelii b xjiemax, chh- 
tmx c jno^en, HH)xe (20.7 h 4.5 % cooTBeTCTBem-io), HeM b xjiemax, OTJioBjieH- 
hmx Ha (jniar (33.9 h 7.8 % eooTBeTCTBeHHo) (p < 0.01). HanporaB, npn bbuib- 
neHHH Jftt K BH^a B. miyamotoi xax b xjiemax, chhtbix c rno^en (1.3 %), Tax h b 
xjiemax, OTJiOBJieHHbix b npnpo^e (0.9 %), Taxnx otjihhhh He noxa3aHO. B ije- 
jiom OTMeneHO yMeHbuieHHe nncjia o6pa3ijoB, co,ztep>xamHX J\HK B. burgdorfe¬ 
ri s. 1., ot xjiemen, CHHTbix c modern Mo>xho npe^nono^HTb, hto npn nona^a- 

HHH XpOBH HeJIOBexa XJiemy OoppeJIHH 3JIHMHHHpyiOTC5I XOMnOHCHTaMH XpOBH. 
PaHee 6buio noxa3aHO, hto no# B03,zteHCTBHeM 6ejixoB CHCTeMbi xoMnneMeHTa 
b XHHieHHHxe xjiema Mo>xeT nponcxo^HTb pa3pymeHHe 3HaHHTejibHOH nacra 
6oppejiHH (Steere et al., 2004). 

XoTenocb 6bi OT^ejibHO OTMeTHTb BbmBjieHHe f\HK 6oppejiHH b TaoxHbix 
xnemax, CHHTbix c Jiio^en, no^BepruinxcH HanajjeHHio Ha TeppHTopHH Ajxran- 
cxoro xpaa. B xjiemax, OTJiOBJieHHbix Ha TeppHTopHH AjiTancxoro xpaa, Tax >xe 
xax h b xjieujax, co6paHHbix b Hoboch6hpcxoh o6ji., BbmBJieHa /JHK B. burg¬ 
dorferi s. 1.: B. garinii h B. afzelii , a Tax>xe B. miyamotoi (Ta6ji. 2). O^Haxo ro- 
BopHTb o 6ojiee nacTOM BbmBjieHHH JfHK B. miyamotoi no cpaBHeHHio c o6pa3- 
uaMH H3 Hoboch6hpcxoh o6ji. He npnxo^HTCfl H3-3a Majioro nncjia npoaHajiH- 
3HpOBaHHbIX o6pa3UOB. 

TaxHM o6pa30M, noxa3aHO, hto Ha TeppHTopHH Hoboch6hpcxoh o6ji. uinpo- 
xoe pacnpocTpaHeHHe hmciot He tojibxo bh^bi xoMnjiexca B. burgdorferi s. 1.: 
B. garinii h B. afzelii , ho h bh£ B. miyamotoi , othochmmh x rpynne KBJI. Han- 
6ojiee nacTO bo Bcex Hccne^OBaHHbix xnemax ^eTexrapoBaHa JftiK B. garinii. 
BbmBjieHHe J\HK B. miyamotoi b xnemax, chhtbix c jno^en, roBopHT o bbico- 
xoh BepoHTHOCTH nona^aHHH ,ztaHHoro BH^a jho^m, hto Mo^ceT npHBO^HTb x 
pa3BHTHio 3a6ojieBaHHH. BbniBJieHHe f\HK B. miyamotoi no3BOJiHJio ycTaHO- 
BHTb, HTO ,ZtaHHbIH BH,Zt 6oppeJlHH BCTpeHaeTC^ He TOJlbXO Ha TeppHTopHH Hobo- 
ch6hpcxoh o6ji., ho h Ha TeppHTopHH AjiTancxoro xpan. 
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STUDY ON THE INFECTION OF TAIGA TICKS WITH BORRELIA 
IN THE TERRITORY OF NOVOSIBIRSK SCIENTIFIC CENTER SB PAS 

V. Yu. Borgoyakov, N. V. Fomenko, V. V. Panov, E. D. Chikova 
Key words’. Borrelia burgdorferi , Borrelia miyamotoi , Ixodes persulcatus , ticks, Siberia. 

SUMMARY 

In our study, Borrelia were revealed in the taiga ticks Ixodes persulcatus collected on 
vegetation by flagging, as well as in the ticks removed from the people who asked for help 
in the vaccination center located in the Novosibirsk Scientific Center of the Siberian 
Branch of Russian Academy of Science (NS SB RAS). By the isolation of Borrelia on 
BSK-H medum, the occurrence of B. garinii , B. afzelii , and B. miyamotoi was established 
in the territory of NSC. B. miyamotoi isolates were unstable and lost their ability to growth 
in later passages. DNA of the same three species o Borrelia was detected by PCR in the 
samples of ticks, both collected on vegetation by flagging and removed from humans. 
DNA of B. garinii was recorded most often; DNA of B. afzelii was less frequent; and the 
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least number of positive samples was shown for B. miyamotoi. In the ticks collected on ve¬ 
getation by flagging, DNA of B. garinii was found in 38.6 %, B. afzelii in 9.9 %, and 
B. miyamotoi in 3.9 % of samples. In the ticks removed from people, number of positive 
samples was lesser; so, DNA of B. garinii was detected in 24.2 %, B. afzelii in 6.9 %, and 
B. miyamotoi in 5.6 % of samples. Mixed infection with two Borrelia species was recor¬ 
ded, and DNA of B. miyamotoi more often detected simultaneously with DNA of B. gari¬ 
nii. 
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